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3ABHCHM0CTb EJI0K00EPA30BAHHH y BJIOX 
OT OCOBEHHOCTEH METAEOJIH3MA yrJIEBOftOB 

y nyMHoro mhkpoea 

M. II. Ko3jiob h T. H. Po3aHOBa 

HayHHO-HccjieAOBaTejiLCKHH npoTHBOHyMHHH HHCTHxyT KaBKa3a 

h 3aKaBKa3BH, CTaBponojiB 

H3y T ieHa pojit iuia3MH, jighkoahtob, apHTpoiurroB, Ae$H6pHHHpoBaHHOH 
H reMOJIH3HpOBaHHOH KpOBH B 06pa30BaHHH HyMHOTO 6ji0Ka y 6 jiox. yCTa- 
HOBJieHa 3aBHCHMOCTB 6jI0K006pa30BaHHH OT KOJIH^eCTBa apHTpOI^HTOB, 
nocTynaiomHX b jKejiyAOK 6 jioxh npn KpoBOCOcamra. IIpeAnojiaraeTCH, hto 
CBOHCTB y aKTHBHO pa3MHOH^aTBCH B OpraHH3Me 6JIOXH ^yMHOH MHKpo6 o6H3aH 
oco6eHHOCTHM ero MeTa6ojiH3Ma yrjieBOflOB. 

IIpoHBjieHHe $eHOMeHa «6jioKa» y HeKOToptix bhaob 6jiox HBjiaeTCH cbh- 
^eTejiBCTBOM npoAyKTHBHoro HaKonjieHHH uyMHoro MHKpo6a b hx H^ejiyAOUHO- 
KHine^HOM TpaKTe. Ha $opMHpoBaHHe 6jioKa y 6jiox npn 3apa>KeHHH hx uyM- 
HLIM MHKpoSoM OKa3LIBaiOT BJIHHHHe pa3JIHHHLie $aKTOpbi: $H3HOJIOrHUeCKHe 
ocoSeHHocTH nepeHOCHHKa h HOCHTejin, ycjioBHH BHeniHen cpe^Li, b kotoplix 
HaxoftHTCH 3apa>KeHHLie HacenoMLie (rjiaBHLiM o6pa30M TeMnepaTypa), oco- 
6eHH0CTH nepeBapnBaHHH SjioxaMH kpobh, BnpyjieHTHOCTb nyMHoro MHKpoSa, 
KOJinnecTBo SaKTepnn, nona^aiomHX b opraHH3M 6jioxh npn KpoBococaHHH, 
HajiHHne caxapa b kpobh h APyrae (£aKTopbi (BnSHKOBa, 1968; KjiaccoB- 
ckhh h Bn6HKOBa, 1970, h zip.). 

IIpezi;nojiarajiocb, hto o6pa30BaHne 6jioKa, oSycjioBjiHBaiomero TpaHC- 
mhcchbhbih nyTb nepeAaun uyMHoro MHKpoSa, CBH3aHO co CBoeo6pa3HbiM 
CTpoeHneM nHH];eBapHTejibHoro TpaKTa 6 jiox, b uacTHOCTH npeA>KejiyAKa 
(Douglas a. Wheeler, 1943; BnSHKOBa h CaxapoBa, 1956; Kartman et al., 
1956, h AP-)- Ho, KaK H3BecTHO, 3 th npeAnojio>KeHHH He noATBepAHjincb (Bh- 
SnKOBa, 1967, 1968). Bbijih nonbiTKH oSbHCHHTb npnuHHy o6pa30BaHHH 
Sjiona c no3Hii;HH TeopnH pnKJioreHHH, cuHTan, hto y uyMHoro MHKpoSa 
b opraHH3Me HaceKOMbix HacTynaeT Heo6xoAHMbiH a^ ero cyiu;ecTBOBaHHH 
ii;hkji b pa3BHTHH, KaK h y npocTeHninx (Bn6HKOBa, 1968; KoHApauiKHHa, 
1969; AKneB, 1970). Akhcb (1970) BbiCKa3aji MHeHne, hto b ocHOBe 6 jioko- 

o6pa30BaHHH jie>KHT «B3aHMOCorjiacoBaHHoe» npoHBjieHne aKTHBHOCTH $ep- 
MeHTHHX CHCTeM BHpyjieHTHOTO MHKpoSa H 6jIOXH, 3<J)(J)eKTHBHOrO nepeHOC- 
HHKa HyMbl. Ho HH 3KCnepHMeHTajIbHO, HH TeopeTHHeCKH OH He o6oCHOBaJI 
CBoero npeAnojio>KeHHH. TaKHM o6pa30M, b HacTOHiijee BpeMH eme HeT Teo- 
pnn, AOCTaTOHHO y6eAHTejibHO o6bHCHHioiri;eH, noueMy cbohctbom ctojib 
npOAyKTHBHOrO pa3MHO>KeHHH B >KejiyAOHHO-KHHieHHOM TpaKTe 6 jioxh, 
BnjioTb ao ero 3aKynopKH, o6jiaAaeT tojibko oahh bha SaKTepnn — uyMHOH 
MHKpo6. PemeHHio 3Toro Bonpoca h nocBHmeHO HacTOHiijee cooSmemie. 

M3BeCTHO, UTO HyMHOH MHKpoS HBJIHeTCH TeTepOTpO(|)OM, HCnOJIb3yiOH];HM 
b KauecTBe ocHOBHoro HCTOUHHKa 3HeprHH BemecTBa Tnna rjii0K03bi. EcTecT- 
BeHHo B03HHKaeT Bonpoc, oTKyAa uepnaeT 3Heprnio uyMHOH mhkpo6 rjih . CBoero 
SypHoro pa3MHO>KeHHH b opraHH3Me 6jioxh b ycjioBHHX hbhoh rnnoKCHH, 
npHcymen HaceKOMbiM (IIlTeHHxay3, 1952). KoHApaniKHHa (1969), Kjiac- 
cobckhh h BnSHKOBa (1970) cuHTaiOT, hto SaKTepHH uyMbi yCBaHBaiOT npo- 
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jjyKTLi pacna^a kpobh TenjiOKpoBHLix ^khbothbix, o6pa3yioiAHecH no a bjihh- 
HneM $epMeHTOB 6 jioxh. Hx MHeHne noAAep>KHBaeT AnneB (1970) h ^pyrne. 
Ohh npe^nojiaraiOT, hto npn aKTHBHOM nepeBapHBaHHH kpobh b opraHH3Me 
6jIOX C03Aai0TCH SjiaronpHHTHLie yCJIOBHH RJ1H. pa3MHO>KeHHH SaKTepnH. 
Ha 3 toh ocHOBe ^ejiaiOTCH bbiboabi, hto cjihihkom pe^Koe nocTynjieHne kpobh 

B KHHieUHHK 6jIOX npHBOAHT K HBJieHHIO AO$™;HTa B HHTaHHH MHKpoSoB, 
a cjmmKOM nacToe KpoBOCocaHne C03AaeT ycjiOBHH «npoMBiBaHHH» KHmeu- 
HHKa hobbimh hopahhmh nocTynaioiAeH kpobh. H b tom h b ^pyroM cjiyuae, 
HKo6bI, CHH>KaiOTCH B03M0>KH0CTH 6jI0K006pa30BaHHH (EnSHKOBa, 1968; 

KoHApamKHHa, 1969 h aP-)* Kan H3BecTHO, h 3th npe^nojio^KeHHH He Ha- 

XO^HT HOATBep^K^eHHH B 3KCHepHMeHTaX. ECJIH OTpHAaTejIBHOe BJIHHHHe 
Ha o6pa30BaHne uyMHoro Sjiona pe^Koro HHTaHHH 6 jiox BnojiHe oueBHAHO, 
to nacToe nocTynjieHne hopahh CBe>KeH kpobh HBjmeTCH ochobhoh HeoSxo- 
Ahmoctbio ji;jih $opMHpoBaHHH 6n ona. nocTOHHHoe npeSBiBaHne 6 jiox Ha 
CBOHX X03HeBaX, HaCTBie HOAKOpMKH HX B HCKyCCTBeHHBIX yCJIOBHHX yBejin- 

HHBaiOT nacTOTy 6jiOKoo6pa30BaHHH (EnSHKOBa, 1968; HoBOKpenjeHOBa c co- 
aBTopaMH, 1968; Po3aHOBa, 1970; CTapo^KHAKan, 1970, h aP-)* 

PaccMaTpHBaa yrjieBOAHBin o6MeH nan ochobhoh 3HepreTHuecKHH $aKTop 
y pa3JIHHHBIX BHflOB SaKTepHH MBI oSpaTHJIH BHHMaHHe Ha TO, HTO HyMHOH 
MHKpoS b OTjiHHne ot 6jiH3KopoACTBeHHoro eMy nceB,n;oTy6epKyjie3Horo mhk- 
po6a h SaKTepnH TH$o-napaTH(|)03HOH rpynnBi He oSjiaAaeT o6bihhoh rjii0K030- 
-6-$oc$aT- ( a;erHji;poreHa3HOH aKTHBHOCTBio. V Hero OTcyTCTByeT $epMeHT 
rjiH)K030-6-$oc$aT-ji;erHji;poreHa3a h oKHCjieHne rjii0K03Bi hact uepe3 rjii0K030- 
Aern^poreHa3y ((3-q-rjii0K03a HA^O-0KCHpe ( u;yKTa3a), t. e. uepe3 $ep- 
MeHT, KOTopBiH He $oc(|)opHAHpyeT Mojienyjiy rjii0K03Bi (Mortlock, Bruba¬ 
ker, 1962; Mortlokc, 1962; nepoBa, 1964; HayMOB c coaBTopaMH, 1969; Hay- 
mob, 1970; HayMOB h TojiB^apS, 1970, h AP-)- H3BecTHO, uto ajih ocymecT- 
BjieHHH $epMeHTaTHBHOH peaKAHH bo MHornx cjiyuaax homhmo cyScTpaTa 
h $epMeHTa hcoSxoahmo HajiHune KO(|)aKTopa (^hkcoh h Vd66, 1966). 9to 
jih6o cneAH^HHecKHe KO(|)epMeHTBi, npnHHMaioiAHe yuacTne b $epMeHTaTHB- 
hoh peaKAHH, jih6o aKTHBaTopBi, KOTopBie nepeBOAHT $epMeHT b aKTHBHoe 
cocTOHHne. rjiH)K030AerHAporeHa3a uyMHoro MHKpoSa hbjihctch TaKHM 
$epMeHTOM, aKTHBHOCTB KOTOporO 3aBHCHT OT HHKOTHHAHaMHA~aACHHH-AH- 
HyKjieoTHA$oc$aTa (HA^O), npmmMaioiAero yuacTne b $epMeHTaTHBHOH 
peaKAHH. 9tot $epMeHT He Hy>KAaeTCH b KO(|)aKTope b BHAe AByxBajieHT- 
jhbix MeTajiJiOB. Bo3HHKaeT Bonpoc, OTKyAa 6epeT uyMHOH MHKpoS no$ep- 
MeHT HA^O? 

9KcnepHMeHTajiBHO Aona3aHo, hto Bee $epMeHTBi KjieTOK oSycjioBjieHBi 
reHeTHHeCKH, H UTO HX CHHTe3 B HeoSxOAHMBIX KOJIHUeCTBaX B03MO>KeH JIHHIB 
npn HajiHHHH MeTa6ojiHTOB. JIornuHO 6 bijio npeAnojiaraTB, hto homhmo BHyT- 
peHHHX 3HAOreHHBIX HCTOHHHKOB BepOHTHBIM HCTOHHHKOM HeoSxOAHMOrO 
KOjiHuecTBa KO(|)epMeHTa hjih ero npeAHiecTBeHHHKa HBjmeTCH cpeAa, b ko- 
TOpOH >KHBeT HyMHOH MHKpoS. B OpraHH3Me 6 jIOXH TaKOH epeAOH AJIH HyMHOro 
MHKpo6a HBjmeTCH KpOBB TeHJIOKpOBHOrO JKHBOTHOrO, HOCKOJIBKy SaKTepHH 
He npOHHKaiOT B KJieTKH H TKaHH HaCeKOMOrO. B CBH3H C 3THM nepeA HaMH 
B03HHKJia Heo6xOAHMOCTB yCTaHOBHTB, KaKHe HMeHHO KOMHOHeHTBI KpOBH, 
HBJIHHCB HOCTaBTAHKOM 3HepTHH, CHOCoSCTByiOT CTOJIB aKTHBHOMy pa3MH05Ke- 
HHH) HyMHOrO MHKpoSa B OpraHH3Me 6 jioxh. 

B a^jihx BBiHCHeHHH 3Toro Bonpoca tojioahbix 6jiox Xenopsylla cheopis 
Roths. HHTHAHeBHoro B 03 pacTa 3apa>KajiH aepe3 6noMeM6paHy (mnypna 
6ejion mbihih) BnpyjieHTHBiM niTaMMOM JV 2 261 Pasteurella pestis v. citelli 
(^GL AJIH MOpCKHX CBHHOK 100 M. K. npH HOAKO>KHOM BBeACHHH), BBipaiAeH- 
hbim Ha TBepAOH HHTaTejiBHOH cpeAe npn 28°. Yae t uacTOTBi h cponoB o6pa30- 
BaHHH Sjiona hpoboahjich ho o6bihhoh MeTOAnne (Ejikhh h EMejiBHHOBa, 
1962) npn 3apa>KeHHH 2 mjipa m. k. b mji h hobtophbix noAKopMnax 6jiox 
uepe3 1 — 2 cyTon: Ae$H6pHHHpoBaHHOH kpobbio, apnTpoAHTaMH b njia3Me, 
JieHKOAHTaMH B HJia3Me, HJia3MOH H reMOJIH3HpOBaHHOH KpOBBIO. KoJIHHeCTBO 
KpOBHHBIX 3JieMeHTOB B HJia3Me (apHTpOAHTOB H JieHKOAHTOB) AOBOAHJIH AO 
HCXOAHOH BejIHHHHBI HX B AO$n6pHHHpOBaHHOH KpOBH. Y eMOJIH3HpOBaHHyiO 
KpOBB TOTOBHJIH HyTeM HOBTOpHOrO 3aMOpa>KHBaHHH. BjIOX COAep^KaJIH 



b necne, b BKCHKaTopax npn TeMnepaType 22—23° n oTHOCHTejiBHon Bjia>K- 
hocth 85—90%. 

B pe3yjn>TaTe nccjie^oBaHHn ycTaHOBjieHO, hto KopMjieHne 6jiox KOMno- 
HeHTaMH KpOBH no OT^ejIBHOCTH He HMeeT BLipa>KeHHOrO OTpHpaTeJIBHOrO BJIH- 
hhhh Ha hx >KH3Hecnoco6HOCTi>. OTMHpaHHe 6jiox bo Bcex rpynnax hijio npn- 
MepHO B OftHH n Te >Ke epOKH. Ha 3TOM (|)OHe HaCTOTa o6pa30BaHHH HyMHOrO 
SjIOKa 6mia pa3JIHHHOH B 3aBHCHMOCTH OT Toro, HeM KOpMHJIH 0JIOX (Ta6jl. 1). 


Ta6 JiHHa 1 


HacTOTa o6pa30BaHHH 6jiOKa y 6jiox Xenopsylla cheopis npn KopMJieHHH hx 

pa3JIHqHbIMH KOMnOHeHTaMH KpOBH MOpCKOH CBHHKH 


Tpynnbi 

Ojiox 

Bcero 

3apa>KeHo 

06mHM 

npopeHT 

OJIOKHPO- 

BaHHblX 

npn nocjieAOBaTejibHbix nojiKopMKax 

1-H 

2-h 

3-h 

4-h 

5-fl 

6-h 

7-h 

I 

769 

40.2 

702 

651 

530 

419 

328 

256 

229 

0.5 

9.6 

9 76 

12.6 

9.4 

2073 

10.4 

II 

283 

42.2 

271 

224 

150 

117 

87 

26 

22 

272 

18.7 

1676 

1672 

14.9 

30.7 

4.9 

III 

331 

1.2 

326 

322 

305 

271 

237 

108 

82 

0 

0 

0.2 

4)73 

673 

0 

0 


395 

0 

371 

357 

302 

217 

157 

56 

41 

IV 

0 

0 

0 

0 


0 

“6~ 


nor 

r o 

274 

253 

167 

154 

140 

79 

77 

V 

Zoo 

O • Z 

1.4 

0 

6.6 

1.2 

3.5 

co! 

oo' 

0 


npuMenaHHe. I rpynna — KopMjieHne He^nGpuHnpoBaHHoii kpobbio i II — apuTpopuTaMH; 
b njia 3 Me; III — JieiiKOiiHTaMH b njia 3 Me; IV — mia 3 M 0 H; V — reM 0 JiH 3 np 0 BaHH 0 H kpobbio. Hhcjih- 
Tejib — Bcero Gjiox, 3 HaMeHaTejib — b tom HHCJie c nyMHbiM Gjiokom (b %). 06mnH npopeHT Gjiokhpo- 
BaHHLIX BblHHCJieH K HHCJiy 3 apa>KeHHbix Gjiox. 


Kan bh^ho h 3 Ta6ji. 1, npn KopMJieHHH 6 jiox ^;e(|)H6pHHHpoBaHHOH kpobbio 
( rpynna I) n npocTO apnTpopnTaMn b njia3Me (rpynna II) nyMHon 6 jiok o6pa- 
3yeTcn b 40.2 n 42.2% cjiyaaeB. Y 6jiox rpynnLi II aacTOTa 6jioKoo6pa3o- 
BaHHH b nepBLie ahh onLiTa Snuia fta>Ke Sojiee bbicokoh. B rpynnax 6 jiox, 
KOTopLie no^KapMjiHBajincB jienKopnTaMH b njia3Me (rpynna III) n reMOJin- 
3npoBaHHon kpobbio (rpynna V), oSHapyamBajincB e^HHnnHBie cjiyaan Sjiokh- 
poBaHHH. Ejioxh, no^KapMjiHBaeMLie tojibko njia3Mon (rpynna IV), He 6 jio- 
KHpOBaJIHCB COBCeM. 

nojiyneHHLie ftamiBie CBn^eTejiBCTByioT o tom, hto ajih aKTHBHoro pa3MHO- 
>neHHa nyMHoro MHKpoSa b n^ejiyAonHO-KninenHOM TpaKTe 6jiox Heo6xoAHMBi 
He npocTO nnTaTejiBHLie BeipecTBa, ncnojiL3yeMi>ie 6jioxaMH, a Hepa3pymeHHi>ie 
apHTpopHTLI. B reMOJIH3npOBaHHOH KpOBH B HaJIHHHH BCe HeoSxOAHMLie nn- 
TaTejiBHLie Bem,ecTBa, o,n;HaKO 6jioKoo6pa30BaHne pe3K0 CHHTKaeTca npn nopM- 
jieHHH eio 6jiox. Ohobhaho, XHMnaecKHH cocTaB npn reMOJin3e npoBn H3Me- 
HneTcn. Moamo 6 bijio ^yMaTB, hto c pa3pyineHneM jienKopnTOB BBi^ejinioTCH 
6aKTepnn,HAHBie Bem;ecTBa. Ho, corjiacHO nccJie^oBaHHHM HenoTopBix bbto- 
poB (Cavanaugh, Randall, 1959; Bopcyn, 1972), 3to He ona3BiBaeT OTpnpa- 
TejiBHoro bjihhhhh Ha ayMHon MnnpoS. Kan H3BecTHO npn 3aMopa>KHBaHHn 
H OTTaHBaHHH paCTBOpOB BOCCTaHOBJieHHOH $opMBi o6pa3yioTCH npOH3BOAHBie 
HeycTaHOBJieHHoro CTpoeHnn, ^encTByioiipie nan chjibhbih HHrnSnTop b $ep- 
MeHTaTHBHBix peanpnax (Dalziel, 1958; Fawsett et al., 1961). 

BaccepSyprep (Wasserburger, 1961) nojiaraeT, hto apnTpopnTBi BBinoji- 
hhiot pojiB hhcto MexaHnnecKoro $aKTopa, cnocoScTBya 3a,n;ep}KKe mhkpoSob 
b nrjiax npeA>neJiyAKa. BnSnKOBa (1967) n ,n;p. canTaiOT, hto apnTpopnTBi, 
noABepmyTBie B03,o;eHCTBHio $epMeHTOB Sjioxh, CTaHOBHTca hctohhhkom He- 
oSxOftHMBIX ^Jia MHKpoSa aMHHOKHCJIOT. EcJIH COrJiaCHTBCa C 3THMH npe^- 
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noJio>KeHHHMH, to no-npeameMy ocTaeTCH hghchbim, noaeMy ace b TaKOM cjiy- 
aae 6jiok $opMHpyeTca tojibko npn 3apaa<eHHH ayMHBiM mhkpo6om h He B03- 
HHKaeT npn 3apaaceHHH ppyrnMH bhpbmh, b tom ancjie h 6jih3kopopctbghhbimh 
SaKTepnHMH nceBpoTy6epKyjie3a rpti3yHOB. 

y^HTLiBaH AJiHTejiBHoe coxpaHeHne apHTpopHTOB TenJiOKpoBHLix >khbot- 
HLIX Hepa3pymeHHLIMH B KHHieaHHKe HeKOTOpLIX BHpOB 0JIOX (BH6nKOBa,1968, 
h pp.), Bnojme BepoHTHtiM Sbijio npepnoJiaraTB, hto ayMHOH MHKpoS b npo- 
pecce 3 bojhou;hh npncnoco6HJiCH ncnoJiB30BaTL npoMea^yToaHBie MeTabojiHTBi 
rjiHKOJiH3a apHTpopnTOB b nepnop hx nepe>KHBaHHH n nocTeneHHoro pa3- 
pymeHHH. KjiaccoBCKHH h BnSnKOBa (1970) noKa3ajra, aTo npn noBLimeHHOM 
copepa^amm caxapa b kpobh >khbothlix 6jiOKOo6pa30BaHne ycnjiHBaeTCH. 
3pHTpopHTLi pacnoJiaraiOT blicokhm 3anacoM 2.3-pn(|)oc(|)orjiHpepaTa h hc- 
nOJIB3yiOT 9TOT pe3epB OCo6eHHO aKTHBHO B yCJIOBHHX HepOCTaTKa TJII0K03BI 
b KpoBH (Pankerd, 1961). B HeSjiaronpnaTHBix ycjioBnax, b aacTHOcra b yc- 
jiobhhx rnnoKCHH, y apHTpopHTOB pe3K0 noBBimaeTCH aKTHBHOCTB papa 
$epMeHTOB (Kap6oaHrnApa3Bi, KaTaJia3Bi, TpaHcaMHHa3Bi, jiaKTopernppore- 
H33BI H pp.), CaeT KJieTOHHOH npOHHpaeMOCTH apHTpopHTOB B OKpyBKaiO- 

ipefi cpeAe yBejinanBaeTca HaKonjieHne jiaKTaTa (CnMaHOBCKHH, 1971). Ycbo- 
eHHe TJII0K03BI B 3peJIBIX apHTpopHTaX B o6bIHHBIX yCJIOBHHX, KaK H3BeCTHO, 
ocym.ecTBjiaeTca no pmuiy 36peH-MeHepro(|)a (rjiHKOJiH3) n c noMompio 
reKco30-MOHO(J)oc(|)aTHoro rnyHTa (oKHCJieHne). Ho rjiHKOJiH3 rjii0K03Bi no 
pnKJiy 36peH-Menepro(j)a B03M0>KeH tojibko b cpepe pH 8—9. B nmpeBapn- 
TejiBHOM a^e TpaKTe 6 jioxh oh He BBirne 6.5 —6.7 (En6HKOBa, 1968). BnojiHe 
oaeBHAHo, hto b nepnop nonapamm apHTpopHTOB hjhbothoto b Tanne ycjio- 
Bna npn hx nepeauiBaHHH ycBoeHne rjii0K03Bi moh^t hath HenoTopce BpeMa 
no neHT03H0My rnyHTy. 3 to moh^t C03paBaTB xopomne ycaoBHa pjia ayM- 
Horo MHKpoda. Ko(|)epMeHT HA,H,<P, o6a3aTejiBHo hgo6xophmbih ayMHOMy 
MHKpo6y pjia aKTHBapHH rjnoK03operHAporeHa3Bi npn okhcjighhh rjiK)K03Bi 
no neHT03H0My pnKJiy, y apHTpopHTOB BBiCTynaeT Kan KO(|)aKTop $epMeHTa 
rjnoK03a-6-(|)oc(|)aT-AerHAporeHa3Bi (Warburg and Christian, 1932). Mbi 
npepnoJio>KHJiH, hto ayMHon MHKpo6, He HMea CBoero neHT03Horo rnyHTa, 
3 anacBi KO(|)epMeHTa HA,H,<P hjih ero npepinecTBeHHHKOB ncnojiB3yeT Hapapy 
c ppyrnMH npoMe>KyToaHBiMH npopyKTaMH o6MeHa yrjieBopoB, ocBo6o2Kpaio- 
ipHMHca b nepnop nepeaoiBaHHH h nocTeneHHoro pa3pymeHHa apHTpopHTOB. 

3to npepnoJioaceHHe xoponio corjiacyeTca c paHHBiMH HeKOTopBix aBTopoB 
(Mortlock and Brubaker, 1962; Mortlock, 1962), noKa3aBniHX, hto ayMHOH 
MHKpob, He HMea $epMeHTa rjiioK03a-6-(|)oc(|)aT-perHpporeHa3Bi, a 3HaanT 
h He oSjiapaioipHH reKC030-M0H0(|)0C(|)aTH0H aKTHBHOCTBio, TeM He MeHee 
HMeeT ocTaJiBHBie (|)epMeHTBi neHT03Horo nyra OKHCJieHHa rjiioK03Bi. 3 tot 
$ aKT ocTaBaJica Heo6BacHHMBiM. Ecjih Harnn npepnojioaceHHa npaBHJiBHBi 
OTHOCHTeJIBHO HCn0JIB30BaHHa ayMHBIM MHKpobOM HA^Cj) apHTpopHTOB, TO 
CTaHOBHTca Bnojme noHaTHBiM, KaKHM nyTeM b KJieTKe ayMHoro MHKpoba 
o6ecneaHBaeTca CHHTe3 Heo6xopnMBix pn6o30(|)oc(|)aTOB. HayMOB (1970) 
b cbohx HCCJiepoBaHHax noKa3aJi, hto c yBejiHaemieM KOHpeHTpapnn HA,3,<t> 
b nHTaTejiBHoii cpepe yBejinanBaeTca h ckopoctb peanpHH perHppHHHpoBaHna 
rjii0K03Bi h hto rjiioK03operHpporeHa3a ayMHoro MHKpoSa pjia CBoen bkthb- 
hocth TpeSyeT He tojibko HA,!],®, ho h bbicokhx KOHpeHTpapnii rjii0K03Bi. 
Co6cTBeHHO aTH ycjioBHa h C03pai0Tca b ajejiypoaHO-KHineaHOM TpaKTe Sjioxh 
npn HajrauHH pocTaTOHHoro KOJinaecTBa apHTpopHTOB. * 

B pejiax npoBepKH btoh paboaen rnnoTe3Bi HaMH 6bijih nocTaBJieHBi cne- 
pnaJiBHBie ohbitbi. HaM npepcTaBJiajiocB, hto HHrnbHpoBaHHe npopecca okhc- 
jieHHa rjii0K03Bi b apHTpopHTax Ha ypoBHe reKC030M0H0(|)0C(j)aTH0r0 rnyHTa 
nyTeM nepeBopa KO(j)epMeHTa H3 HeBoccTaHOBJieHHoro b BoccTaHOBjieHHBiH 
jiHiHHT aKTHBHocTH rjiioK03operHpporeHa3y ayMHoro MHKpoba, HapyniHT 
npopecc OKHCJieHHa rjii0K03Bi h 3to HeH36eamo oTpnpaTejiBHo CKaa^eTca Ha 
6jI0K006pa30BaHHH. 

B KaaecTBe HHrnbHTopa rjiHKOJiHTHaecKoro npopecca y apHTpopHTOB mbi 
HcnoJiB30BaJiH a3np HaTpna. B onpepejieHHBix KOHpeHTpapnax oh Moa\eT 
TopM03HTB peiiCTBHe $epMeHTOB nyTeM coepHHeHHa c MeTaJiJioM, ypajiaTB 
MeTajui H3 $epMeHTa, moh^t coepHHaTBca c KapSoHHJiBHon rpynnoH b $ep- 


257 



MeHTe H MO>KeT AGHCTBOBaTL KaK BOCCTaHaBJIHBaiOIipiH areHT, CHHJKaH aK- 
thbhoctb $epMeHTa (^HKCOH H Yd66, 1966). 

A 3 HJ 1 ; HaTpnB b KOHi^eHTpai^HH, He OKa3BiBaion];eH oTpmjaTejiBHoro 
BJIHHHHH Ha pa3MHO>KeHHe HyMHOTO MHKpoSa, 7y Ha 1000 MJI (|)H3HOJIOrHHeC- 
Koro pacTBopa, ,o;o6aBJiHJiH bo B3Beci> apHTpoipiTOB h b Tenemie Tpex nacoB 
BBiji;ep>KHBajiH b TepMOCTaTe npn 37°. Ilocjie 9Toro apnTpoipiTBi fl;Ba>KAH 
OTMBiBajiH nyTeM iieHTpH^yrnpoBamm h bhobb pecycneH^npoBajiH b 
H araBHOH njia3Me. B pe3yjiBTaTe npoBe^eHHBix ohbitob Sbijio ycTaHOBjieHO, 
HTO npn KOpMJieHHH 6jIOX 9pHTpOH,HTaMH C HHrHSnpOBaHHBIM TJIHK0JIH30M 
b njia3Me (rpynna II) npoijeHT SjiOKHpyioiipixcH oco6en pe3K0 cmoKaeTcn 
no cpaBHeHHio c kohtpojibhoh rpynnoH (rpynna I). EjiOKOo6pa30Bamie 
y TaKHx 6 jiox HacTynaeT no3>ne h npeKpanjaeTcn paHBrne (Ta6ji. 2). H 3 Ta6ji. 2 


T a 6 ji hb; a 2 

HacTOTa o6pa30BaHHfl 6jiOKa y 6 jiox Xenopsylla cheopis npn KopMJieHim hx 
apiITpOI^IITaMII C HHrH6npOBaHHbIM rjIHK0JIH30M 


Tpynnbi 

Bcero 

06mnft 

npon;eHT 

SjIOKHpO- 

BaHHblX 

6jiox 

npn nocjieaoBaTejibHbix no«KopMKax 

6jiox 

3apa>«eHO 

6jiox 

1-H 

2-h 

3-h 

4-h 

5-h 

6-h 

7-h 

I 

110 

50.0 

109 

94 

74 

60 

48 

20 

18 

13.3 

13.4 

17.1 

20.0 

20.8 

35.0 

5.5 

II 

150 

15.0 

148 

124 

103 

75 

70 

48 

48 

0.5 

5.6 

10.6 

4.0 

1.4 

0 

0 

III 

85 

0 

80 

74 

54 

52 

40 



0 

0 

0 

0 

0 




nip HMenaHHe. I rpynna — KopMJiemie apnTpoijHTaMH b njia3Me, 5 mjih b 1 mm 3 ; II — apirrpo- 
LlHTaMH c HHrnSnpOBaHHblM rJIHK0JIH30M, 5 MJIH B 1 MM 3 ; III — 3pHTpOHHTaMH B nJia3Me, 2 MJIH KJieTOK 
b 1 mm 3 . HncJiHTejib — Bcero 6 jiox, 3 HaMeHaTejib — b tom nncjie c nyMHbiM Sjiokom (b %). 


bhaho Taione, hto h npocToe CHH>neHHe KOJinnecTBa 9pHTpon;HTOB (rpynna III) 
oTpnpaTejiBHO cKa3BiBaeTcn Ha 6jioKoo6pa30BaHnn. H3 85 6jiox, noftKapMJin- 
BaeMBix B3BecBio apirrpoipiTOB b njia3Me c co,o;ep>KaHHeM 2 mjih KJieTOK 
b1 mm 3 , hh y o^hoh oco6n Sjiona He oTMeneHO. OneBn^Ho, npn hh3kom co^ep- 
>KaHHH apHTpopHTOB B KpOBH C03^aeTCH fte(|)HipiT KO(|)epMeHTa H yrjieBO^OB 
h 6jiOKoo6pa30BaHHe He HacTynaeT. nojiyneHHBie pe3yjiBTaTBi ,n;ajiH ocHOBa- 
Hne ,n;yMaTB, hto no^oSHoe HBjieHHe He^ocTaTKa Ko^epMeHTa y yrjieBO^oB 
Mo>neT 6 bitb h b ecTecTBeHHBix ycjioBHHX. B cbh3h c 9thm mbi npoBejm onpe- 
ftejiemie KOJinnecTBa opnTpoiprroB b 1 mm 3 kpobh, nocTynaiomeH b KHmenHHK 
6 jioxh npn KpoBOCocaHHH. 

ToJIOAHBIX 6jIOX pa3HBIX BHftOB nHTH^HeBHOrO B03paCTa nO,U;ca>KHBaJIH 
Ha npoKopMHTejin (Sejiyio mbihib). Ilocjie HacacBiBamm kpobh 7Kejiy,o;oK 
6jioxh npenapHpoBajin b MepHOM KOjnraecTBe $H3HOJiorHnecKoro pacTBopa 
h c noMonjBio naMepBi TopneBa noftcwraBajm coftepTKamie 9pHTpou,HTOB 
B KpOBH, H3BJieneHHOH H3 KaJKftOH 6jIOXH B OT^eJIBHOCTH. B pe3yjIBTaTe HC- 
cjie^oBaHHH 6bijio ycTaHOBjieHO, hto npn no^KopMKe 6jiox Ha o,h;hom h tom 
>ne BH^e npoKopMHTejin b jKejiy^oHHO-KHHienHBiH TpaKT pa3HBix bh^ob 6jiox 
nocTynaeT KpoBB c pa3HBiM KOjnraecTBOM apHTpoiprroB b e^HHHije o6i>eMa 
HacacBiBaeMon >kh,o;kocth (Ta6ji. 3). KojmnecTBo apHTpoijHTOB b e^mmije 
o6i>eMa kpobh, nonaAaiomeH b opraHH3M 6jioxh, y aKTHBHBix nepeHOCHHKOB 
(Xenopsylla cheopis , Ceratophyllus tesquorum) BBirne, neM y 6jiox, SjiOKHpyio- 
npixcn b hh3kom npoijeHTe cjiynaeB ( C . laeviceps), hjih He SjiOKHpyionpixcH 
nyMHBiM mhkpoSom coBceM ( Ctenophthalmus wladimiri). 9th ocoSemiocTH 
HacTOJiBKo xapaKTepHBi, hto npn npocMOTpe 6jiox noji; MHKpocKonoM HeTpyji;- 
ho yBH^eTB pa3JiHHHH no n,BeTy co^epjKHMoro jnejiy^Ka. XapaKTepHO, hto 
caMKH 6jiox (He3aBHCHMO ot BH^a) norjionjaioT KpoBB c 6ojiee bbicokhm co- 
Aep>KaHHeM apnTpoijHTOB. B Hanlon nonyjmipm jiioSoro BH,n;a BCTpenaioTcn 
OCo6h, y KOTOpBIX KpOBB nOHTH nOJIHOCTBIO JIHHieHa 9pHTpOIi;HTOB. B nonyjm- 
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pnn 6jiox, naoxo 6jioanpyioii];HxcH, npopeHT TaKnx oco6en BLirne, aeM y aa- 
thbhlix nepeHoc^HKOB nyMLi. 3th ,n;aHHLie xoporno corjiacyioTca c h3bgcthlimh 
^aKTaMH. CBH^eTeJIBCTByiOmHMH 0 BHftOBLIX pa3JIHHHHX 6jiox b 6jioaoo6pa30- 
BaHHH, pa3JIHBHHX o6pa30BaHHH HyMHOrO SjIOKa B 3aBHCHMOCTH ot noaa, 
a Taa>ae o HecooTBeTCTBHH ^aHHLix no 6jioKoo6pa30BaHHio y o^hhx h Tex 
>ae bhji;ob 6jiox, nor^a 3acnepnMeHTLi npoBo^HTca b pa3Hoe BpeMH h pa3HLix 
jiaSopaTopnax. 

T a 6 ji h n; a 3 


KojinqecTBO apHTpopuTOB b 1 mm 3 kpobh, nocTynatomeii b oprami3M 6 jioxh npn 

KpOBOCOCaHHH Ha 6eJIOH MbimH 


Bhabi 6jiox 

Hhcjio 

9pHT]C OLJHTOB 

b 1 mm 3 y 

Bcero 

6jiox 

HhCJIO 3PHTPOHHTOB B 1 MM 3 KPOBH, IIOCTy- 
naiomeft b opraHH3M 6 jioxh 


npoKopMHTeji H 

5$ 

66 

$2 M ± m 

66 M±m 

Xenopsylla cheopis 

Roths. ...... 

5750000— 

6480000 

5750000— 

6480000 

5750000- 

6480000 

5750000— 

6480000 

5750000— 

648000 

63 

45 

4972000±376000 

\ 

3564000+246000 

Ceratophyllus tesquo- 
rum Wagn. . . . 

43 

20 

3392000+445150 

1567000+570000 

C. caspius Tifl. . . . 

36 

25 

4927000+347000 

1431400+189400 

C. laeviceps Wagn. 

43 

26 

1474700+242900 

1389000+168400 

Ctenophthalmus wla- 
dimiri Isajeva-Gur- 
vich 

22 

18 

1354200+181500 

1107150+163300 


Ectb ocHOBaHna npe^nojiaraTB, hto cymecTByeT apHTnaecann ypoBeHB 
aojinaecTBa apnTpoiprroB b e^HHHpe o6T>eMa apoBn, nocTynaromen b >aejiy- 
AoaHO-KHHieaHLiH TpaKT 6jiox, HHa^e KOToporo 6jioKoo6pa30BaHne He HacTy- 
naeT. 3tot ypoBeHB 6y,n;eT aojieSaTaca, oaeBnjpio, b 3aBHCHMOCTH ot caopocTn 
pa3pymeHna 3pnTpon;HTOB b CBa3H c hx pa3JinaHon ctohkoctbio h ocoSemioc- 
tbmh nepeBapnBaHHa apoBn y ot^gjibhlix bh^ob 6jiox. 

TaaHM o6pa30M, nojiyaeHHLie jjaHHLie ,n;aioT HaM npaBO BLicaa3aTB MHe- 
Hne o tom, hto b ocHOBe 6jioaoo6pa30BaHHa npn nona^aHnn ayMHoro MnapoSa 
b a^ejiy^oaHO-anmeaHLiH TpaaT 6 jioxh jie>aaT ocoSemiocTH MeTa6ojiH3Ma 
yrjieBOftOB y ayMHoro MnapoSa, a hmghho ero chocoShoctl HcnojiB30BaTB 
MeTaSojiHTLi, o6pa3yion];Heca b npopecce rjmaojiH3a nepe>aHBaioii];Hx b an- 
meaHHae 6 jioxh apnTpopnTOB TenjioapoBHLix h^hbothbix. IIpe^CTOHT blihc- 
hhtb pa3Jinana b MeTa6ojiH3Me yraeBo^OB ayMHoro Mnapo6a BnpyjieHTHLix 
H aBHpyJieHTHLIX HITaMMOB, JIHHiaiOmHe B03M0HCH0CTH nOCJieftHHX aaTHBHO 
pa3MHoa<aTBca b opraHH3Me 6 jiox ao ypoBHa o6pa30BaHna 6jioaa. HayMOB 
c coaBTopaMH (1969) npe^nojiaraioT, hto noTepa ayMHBiM MnapoSoM pa^a 
npn3HaaoB, xapaaTepHBix ajih BnpyjieHTHLix nrraMMOB, conpoBOHmaeTCH 
He TOJiaao H3MeHeHneM aaTHBHOCTH HeaoTopLix (JepMeHTHLix 3BeHLeB yrae- 
boahoto oSMeHa, ho h H3MeHeHneM nyTen ycBoeHna rjiioao3Li. HajiBHenmne 
nccjie^OBaHna noaa>ayT, Hacaojiaao 3 th npeftnojicaaeHHH BepHLi. 

JlnTepaTypa 

A a h e b A. K. 1970. 0 bo3mojkhbix nyTHX (J>opMHpoBaHHH B036yAHTejia ayMH. C 6. Ile- 
peHoc^HKH oco6o onacHux hh^gkijhh h 6opb6a c hhmh. CTaBponojit : 44—65. 
Bh6hkob a B. A. h CaxapoBa B. B. 1956. 3apa>aaioiii;aH chocoOhoctb 6jiox 
O ropsylla silantiewi h bjihhhhg Ha Hee noBTopmax KpOBOCOCaHHH h TeMnepaTypti 
coAepjaaHHH. Tp. Cpe,n;Hea3. npoTHBonyMH. hhct. Ajma-ATa, 2 : 41 — 48. 
EnSnaoBa B. A. 1967. Bjioxh (Aphaniptera) h Pasteurella pestis. B c6.: EnojiorH- 
Hecane B3anM00TH0ineHHH Me>aji;y nepeHOCHnaaMH h B036yAHTejiHMH 6ojie3Hen. 
M. : 178—199. 

EnOnKOBa B. A. 1968. B3aHMOOTHomeHHH nepeHOCHHKOB h B036y/i;HTejiH 6ojie3HH 
npn nyMe. ABTopetJ). aokt. ji;hcc., Ajma-ATa. 


259 









EopcyK T. H. 1972. EaKTepHD;HflHoe flencTBHe jih30C0m nojiHMop<|)HOHAepHbix jieii- 
koijhtob Ha nyMHOH MHKpo6. B c6.: IIpodjieMbi oco6o onacHbix mnjjeKijHH, CapaTOB, 
2 : 128—132. 

^hkcoh M. h y 3 6 6 8. 1966. (PepMeHTbi. H3A. «Mnp». M. 

Ejikhh K). M. h EMejibHHOBa JI. H. 1962. CpaBHHTejibHoe H3yneHHe aKTHB- 
hocth 6jiox Xenopsylla conformis h Ceratophyllus laeviceps nan nepeHocnnKOB 
nyMbi. Tp. A3. npoTHBonyMH. CTamjHH, Eany, 3 : 64—69. 

KjiaccoBCKHH JI. H. h En^HKOBa B. A. 1960. BjiHHHne noBbimeHHoro 
coflep>KaHHH caxapa b kpobh rpbi3yHOB Ha npon;ecc 6jioKoo6pa30BaHHH y 6jiox. 
B c6.: Ilpo6jieMbi oco6o onacHbix hh^gkijhh, CapaTOB (2) : 220—222. 

KoHflpaniKHHa K. H. 1969. EojieiOT jih 6jiokh nyMOH? B c6.: IIpo6jieMbi oco6o 
onacHbix HH$eKH,HH. CapaTOB (5) : 212—222. 

HayMOB A. B. 1970. rjnoK03orHAporeHa3Han aKTHBHOCTb reHeTnnecKH poACTBeHHbix 
BapnaHTOB nyMHoro MHKpo6a. B c6.: IIpo6jieMH oco6o onacHbix hh^gkijhh. Capa¬ 
TOB (2) : 79—83. 

H a y m o b A. B. h rojibfl4 ) ap6 JI. M. 1970. ypoBem> aKTHBHocTH HenoTopbix 
<$epMeHTOB yTHJiH3ai^HH renco3 y nyMHoro h nceBAOTy6epKyjie3Horo mhkpo6ob. 
B c6.: IIpo6jieMbi oco6o onacHbix hh^gkijhh. CapaTOB (3) : 97—101. 

HayMOB A. B., Ky3MHneHKo H. A., CoKOJioBa H. M. h Bax- 
pax E. 8. 1969. reKcoKHHa3Han h rjnoK030-6-<J)OC<j)aT-AerHAporeHa3HaH aKTHB- 
hoctb reHeTHHecKH poACTBeHHbix cy6KyjibTyp nyMHoro MHKpo6a. B c6.: npo6jieMbi 
oco6o onacHbix HH<f)eKH,HH, CapaTOB (3) : 96—100. 

HoBonpemeHOBa H. C., K o n e t o b A. X., Ky3Hen;oBa K. A. h 
CTapojKHi^Kafl T. C. 1968. Bjihhhhg oco6ghhoctgh miTaHHa 6jiox Ha hx 
aKTHBHOCTb b nepeAane nyMbi (b 3KcnGpHMGHTG). B c 6.i rpbi3yHbi h hx aKTonapa- 
3htbi, CapaTOB : 245—256. 

nopoBa P. C. 1964. HanajibHbie 3Tam>i yrjiGBOflHoro o6MGHa y OaKTopnii dpionmoro 
TH(f)a H ,niH3GHTGpHH OjlGKCHGpa. ABTOpe<|). KaHfl. AHCC, PopbKHH. 

Po3aHOBa T. H. 1970. 3apa>Kaion];aH choco6hoctb 6jiox o6biKHOBGHHbix nojiGBOK 
npn coAGp>KaHHH b ycjiOBHHX, npH6jiHH«GHHbix k jigthhm b npnpoAe. B c6.: nopo- 
hochhkh oco6o onacHbix hh(|)gkh;hh h 6opb6a c hhmh, CTaBponojib : 5—14. 

CHMaHOBCKHH JI. H. 1971. MoxaHH3Mbi aAanTan;HH k rnnoKCHH b chctgmg KpacHoii 
KpoBH. Bonp. mg a. xhmhh (3) i 227—239. 

CTapoiHpKafl T. C. 1970. Skojiothhgckhg oco6ghhocth 6jiox dojibmoH necnaHKH 
Ha ynacTKG ctohkoh onaroBOCTH nyMbi. B c6.: npo6jiGMbi oco6o onacHbix hh<|)6Ku;hh, 
CapaTOB (6) : 157—164. 

IIlTGHHxay 3 8. 1952. naTOJiornH HacGKOMbix. H3A- AH CCCP, M.—JI. : 1—838. 

Cavanaugh D. C. and Randall R. 1959. Tho role of multiplication of Paste- 
urclla pcstis in mononuclear phagocytes in the pathogenesis of flea-borne plague. 
J. Immunol., 83 (4) : 348—371. 

D a 1 z i e 1 K. 1958. (U,ht.) h k c o h M. h y 3 6 6 8. 1966. (PepMeHTbi. H3A. «Mnp» 
M., 324. 

Douglas J. and Wheeler C. 1943. Sylvatic plague studies. II. The fate of Pas- 
teurella pestis in the flea. J. Infect. Dis., 7 (1) : 19—30. 

F a w s e t t C. P., C i o t t i M. M. and Kaplan N. O. 1961. (U,ht.) : 324. 
^hkcoh M.h y 3 6 6 8. 1966. (PepMeHTbi. H3A- «Mnp», M. 

K a r t m a n L., Q u a n S. F. and M cM a n u s A. G. 1956. Studies on Pasteurella 
pestis in fleas. IV Experimental blocking of Xenopsylla vexabilis hawaiiensis 
and Xenopsylla cheopis with and avirulent strain. Exptl. Parasit, 6 (5) : 435—440. 

Mortlock R. 1962. Gluconate metabolism of P. pestis. J. Bact., 84 (1) : 53—59. 

Mortlock R., Brubaker R. 1962. Glucose-6-phosphate and 6-phosphoglu- 
conate dehydrogenase, activities of P. pestis and P. pseudotuberculosis. J. Bact. r 
84 (5) : 1122—1123. 

Pankerd T. 1961. The red cell. Oxford. 

Warburg O. and Christian W. 1932. (D,ht.) h k c o h M. h y 3 6 6 8. 
1966. OepMeHTbi. H3A. «Mnp», M. : 319. 

Wasser burger H.J. 1961. Beitrage zur Histologie und mikroskopischen Anatomie 
von Xenopsylla cheopis Rothschild (Aphaniptera). Deutsche Entomol. Zeitschr., 
Neur Folge, 8 (5) : 375—414. 


THE DEPENDENCE OF BLOCK FORMATION IN FLEAS ON THE 
METABOLISM OF CARBOHYDRATES IN THE PLAGUE MICROBE 

M. P. Kozlov and G. N. Rozanova 
SUMMARY 

A role of blood components (plasm, leycocytes, erythrocytes), defibrinated and hae- 
molysed blood in the plague block formation in fleas was studied. The formation of blocks 
depends on native erythrocytes, their content in a unite of blood volume sucked out by 
a flea and on metabolites which are formed during their decay in the gastro-intestinal 
tract of the flea. The ability of the plague microbe to miltiply actively in the gastro¬ 
intestinal tract seems to depend on its power to assimilate carbohydrates. 



